An asymptomatic 47-year-old man who has pectus carinatum, strabismus, and ptosis was referred for a systolic murmur. On transthoracic echocardiography (TTE), posterior mitral leaflet was not seen. Left ventricular free wall had replaced it and was coapting with the anterior leaflet (Panel A; see Supplementary data online, Video S1). The anterior leaflet and chordal structures were elongated. The anterior leaflet was found to be prolapsing into the left atrium during systole. Systolic anterior motion (SAM) of the mitral leaflet was present and a gradient of 40 mmHg was produced with provocation (by Valsalva manoeuvre). Trace mitral and aortic regurgitations were also present. On the parasternal short axis, two papillary muscles were detected. On two-and three-dimensional transoesophageal echocardiography, no leaflet was found at the localization of posterior leaflet as in TTE (Panel C; see Supplementary data online, Video S2). Moreover, the aortic right coronary cusp was seen to be aneurysmatic probably due to the turbulent flow in the left ventricular outflow tract caused by SAM (Panel B; see Supplementary data online, Video S3). On cardiac magnetic resonance imaging, the prolapse of elongated and thin anterior leaflet into the left atrium and SAM of the leaflet were seen. The ventricular free wall that has replaced the posterior leaflet was found to coapt with the anterior mitral leaflet (Panel D; see Supplementary data online, Video S4). The chordal structures were seen to be extending from the papillary muscle to the ventricular wall that had taken the form and function of the lacking posterior leaflet. 
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